SELECTIONS FEOM MEDICAL JOURNALS. I. M. BERNARD ON THE MECHANISM OF THE SUGAR-PRODUCING FUNCTION OF THE LIVER.
Two things are necessary in the formation of all secretions : first, blood; second, a glandular tissue. Let us endeavour to determine what part each of these elements has in the production of sugar. In 1849, M. Schmidt, of Dorpat, without being aware of my researches in the glycogenic functions of the liver, held the opinion, that the sugar which exists normally in the blood of man and animals should be regarded as one of the constituent principles of that fluid, and he admitted that this sugar was formed, like urine and carbonic acid, at all points of the circulatory system, and directly at the expense of certain principles of the blood. According to this author, the production of sugar would depend upon an oxidation of the fatty matters which are circulating in the blood, and this hypothesis he explains by the aid of certain chemical formulae, which I need not introduce here. M. Lehmann, of Leipsig, thinks that the liver performs its glycogenic function by resolving certain albuminous substances of the blood into sugar, and into azotised matters, which perhaps enter into the formation of the azotised principles of the bile. M. Frerichs, of Breslau, admits that the liver acts in the formation of sugar, by decomposing certain azotised matters, which would give origin in the liver to urea and sugar.
The hypothesis on the formation of sugar in the liver which I have recounted, all express the idea which is generally held in the present day on the mechanism of secretions. This is, that the glandular organ furnishes nothing to the secretion, but that its tissue has a sort of catalytic action upon the elements of the blood which traverses it, at the very time when the secretion is taking place. With regard to the particular case of the secretion of sugar in the liver, we have seen that all authors suppose that the saccharine matter is formed directly in the blood.
The facts which I am about to mention appear to me of a nature to prove that we must understand the sugar-producing function of the liver in a different way; and that, instead of searching in the blood for the substance which precedes the sugar, and immediately gives rise to it, we must search for it in the hepatic tissue itself.
The following is an experiment which I was led to make, and which will place this fact in a clear light. I will describe it in detail, in order that the results, which appear to me very important, and of interest both to physiologists and to chemists, may be easily repeated.
I took an adult vigorous and healthy dog, which for several days had been nourished exclusively on flesh, and killed it by section of the spinal bulb (medulla oblongata), seven hours after a full meal of tripe. The abdomen was immediately opened, and the liver removed without injury to its tissue; and this organ, while still warm, and before that the blood had time to coagulate in its vessels, was submitted to a washing with cold water through the vena porta. For this purpose I took a tube of gutta percha provided with brass fittings at each extremity; the tube having first been filled with water, one of its extremities was firmly fixed to the trunk of the vena porta at its entrance into the liver, and the other was attached to the stop-cock of a water pipe. This stopcock being opened, the water passed through the liver with great rapidity. Under the influence of this powerful current of water, the liver swelled up, grew lighter in colour, and the blood was forced out with the water, which escaped in a strong and continuous jet by the hepatic veins. In a quarter of an hour the tissue of the liver was nearly bloodless, and the water which escaped by the hepatic veins entirely colourless. This washing was continued without interruption for forty minutes. 1 had established at the commencement of the experiment, that the reddish-coloured water which spouted from the hepatic veins contained sugar, and, on the application of heat, deposited a precipitate, Selections from Medical Journals. and, at the end of the experiment, the colourless water which flowed from the hepatic veins, no longer showed any trace of sugar nor of albumen.
The liver was then removed and submitted to a current of water; and I assured myself, by boiling a part with a little water, that the tissue had been thoroughly washed, because it contained no trace of sugar. In cutting the hepatic tissue, a small quantity of liquid escaped, which, on examination, was found to contain no sugar. I then submitted the liver, placed in a vase, to a warm temperature; and, returning twenty-four hours afterwards, I established that this organ, which had been well washed, and which I had left on the previous morning completely deprived of sugar, now contained a large amount of it. All that was necessary to convince me of this, was to examine a little of the fluid, which had collected around the liver, and which contained a considerable amount of sugar; besides, on injecting with a small syringe some cold water through the vena porta, and collecting that water as it escaped by the hepatic veins, I found that this liquid, on the addition of a little yeast, gave rise to an active and very abundant fermentation. This simple experiment, in which we see the saccharine matter reproduced in abundance in a liver which had been completely deprived of it, as well as of its blood, by means of careful washing, is one of the most instructive for the solution of the question of the glycogenic function of the liver. It clearly proves, that in the fresh liver in its physiological state?that is to say, in action?there are two substances: first, sugar, very soluble in water, which can be removed with the blood by washing; second, another matter so insoluble in water, as to remain fixed in the hepatic tissue after this has been deprived of its sugar and of its blood, by a stream of water flowing through it for forty minutes. It is this latter substance, which, in a liver left alone, is gradually changed into sugar by a sort of fermentation. This saccharine formation is generally arrested after twenty-four hours, and if, after this time, the liver is submitted anew to the washing with water, so as to remove all the sugar of the new formation, it is not reproduced, because the matter which forms it is, without doubt, exhausted. The only thing which is found, is a sort of albuminous matter, which always accompanies the formation of sugar, although it appears to be quite independent of it.
Finally, the formation of sugar has appeared to me more rapid when the air is brought freely in contact with the liver, by cutting it into pieces, and moistening it with a little water.
The hepatic matter, which is susceptible of change into sugar, is insoluble in water, alcohol, and ether. I have found that this matter exists in the liver only in its normal or functional state, and that it disappears completely from the tissue of that organ in all the circumstances in which the sugar-producing function is arrested.
Lastly, I remark that, during life, this matter, renewing itself incessantly in the hepatic tissue under the influence of nutrition, is there transformed into saccharine matter, which replaces in the liver the sugar which the current of blood is constantly carrying off by the hepatic veins. After death, in a liver removed from the body, this matter, under the influence of humidity, continues to be changed into sugar until exhausted. But as no sugar leaves the liver by the circulation, it follows that the saccharine matter is accumulated in the hepatic tissue after death. Also, the amount of sugar in the tissue of the liver, is always greater the day after the animal is killed.
In conclusion, the only object of my researches for the present, is to prove that the presence of sugar is always preceded by the deposition of a special matter in the tissue of the liver, which is the immediate producer of it. We must hereafter endeavour to isolate this singular hepatic matter which precedes the sugar, to ascertain how it is secreted in the liver, and how it undergoes the successive transformations which change it into sugar. Probably there is between these two extremes?the insoluble matter in the condition in which it is secreted by the vital action of the liver, and the sugar which is produced from it, and leaves the organ with the blood of the hepatic veins?a series of intermediate combinations which I have not detected, but which chemists will doubtless discover.?Gazette Medical de Paris. I have also observed its effects on healthy individuals, in which it produces the same amount of purgation as on those affected with tsenia.
1 also prescribed it to a European labouring under ascoris lumbricoides, but with no effect beyond that of an ordinary purgative. I now know of nearly 100 cases of tapeworm, in which the Kamila has been prescribed, and in only two of these am I aware of its being unsuccessful; a proportion small enough to entitle it to a place in the Materia Medica, as the most valuable anthelmintic known.
The dose of the powder which seems to act most satisfactorily, is 3 ii-ss. to 3 iij. to an adult, and it is unnecessary to give any other medicine before or after. I find, after a considerable number of observations, that ^ ss. of the alcoholic tincture is the dose which is followed by the most successful effects. It may be given either at once, or in two doses of 3 U* each, diluted with some aromatic water.
The ethereal tincture is too expensive, and not more efficacious than the alcoholic.
The alcoholic tincture ought to be as concentrated as possible. It
